To the solution of 4-vinylbenzyl alcohol (1) 
4-phenyl-3,6-di(pyridin-2-yl)-1,4-dihydropyridazine (PDHP)
The solution of 3,6-di-2-pyridinyl-1,2,4,5-tetrazine 2 (Tet, 94mg, 0.4 mmol) in 100 mL of acetonitrile (CH 3 CN) in water (50:50) was bubbled with Argon under stirring for 30 minutes.
Five equivalents of styrene (229 µL, 2 mmol) were added into the solution. The resulting pink mixture was stirred overnight to form yellow solid, which was collected by vacuum filtration as desired product. To improve the final yield, the filtrate was extracted by diethyl ether (3 × 50 mL 
Computational methodology
All the quantum mechanical (QM)/FixSol 5 calculations were performed by using the Quantum chemistry Polarizable force field program (QuanPol) 6 implemented in the General Atomic and Molecular Electronic Structure System (GAMESS). A plasmid encoding a pyrrolysyl-tRNA synthetase (PylRS) mutant of interest was cotransformed with pLei-sfGFP-N149TAG into E. coli GeneHog. 
Protein mass spectrometry
For full-length protein, the samples were directly analyzed by mass spectrometer. For protein fragment, gel band containing sfGFP-N149KStyr was cut from SDS-PAGE gel stained by Coomassie blue. After in-gel digestion with trypsin, the protein sample was dried down and redissolved in 120 µL of aqueous solution with 2.5% acetonitrile and 0.1% formic acid. A 5 µL of the digest sample was injected into a nano-LC-MS/MS that was equipped with a 0.075 mm x 250 mm C18 Dionex column and a Q-Exactive HF mass spectrometer.
The mass spectrometry data was analyzed using Mascot (Matrix Science, London, UK; version 2.5.1). Mascot was set up to search KStyr-containing peptide, LEYNFNSH-KStyr-VYITADK.
Deamidation of asparagine and glutamine, oxidation of methionine were specified in Mascot as were imaged using GE Typhoon FLA9500. Coomassie blue-stained gels were imaged using Bio-Rad Molecular Imager. As a control, wild-type sfGFP (9 µL, 1 mg/mL) was subjected to labeling and analysis under the same conditions. were placed on the surface of a glass slide and covered with a glass cover slip for imaging.
Labeling and imaging of live cells.

E. coli cells expressing either wild-type
Cells were imaged on an Olympus FV500 inverted (Olympus IX-81) confocal microscope.
PDHP channel was excited by DAPI excitation wavelength (405 nm) and imaged using GFP emission filter (510 nm). Note: These rate constants were measured in different solvents using different methods. The comparison is not absolute. 
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